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•  “All	
  strange	
  and	
  terrible	
  events	
  are	
  welcome”	
  	
  
–	
  Shakespeare,	
  Antony	
  and	
  Cleopatra	
  

•  Focus	
  today	
  on	
  closing	
  the	
  event	
  loop	
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Hey	
  Howdy	
  Hey!	
  



Agenda	
  

•  SeNng	
  the	
  scene	
  –	
  R.	
  Seaman	
  

•  SkyAlert	
  &	
  VOEvent	
  –	
  R.	
  Williams	
  

•  The	
  Rme	
  domain	
  and	
  WWT	
  –	
  J.	
  Fay	
  

•  Transient	
  infrastructure	
  for	
  SVOM	
  –	
  J-­‐P	
  Le	
  Fèvre	
  

•  3	
  things	
  your	
  robot	
  should	
  know	
  –	
  R.	
  Seaman	
  

•  Authoring	
  a	
  VOEvent	
  stream	
  –	
  R.	
  Williams	
  

•  Spirited	
  discussion	
  throughout	
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Broader	
  discussion	
  

IAU	
  Symposium	
  285	
  

	
  New	
  Horizons	
  in	
  Time	
  Domain	
  Astronomy	
  

	
  	
   	
  Chairs:	
  	
  Griffin	
  &	
  Hanisch	
  

	
   	
   	
  Oxford,	
  UK	
  –	
  19-­‐23	
  Sep	
  2011	
  

h_p://www.physics.ox.ac.uk/Rmedomainconf	
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Event	
  systems	
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  Courtesy Josh Bloom, Transient Universe 2006 



Event	
  transport	
  

•  Transport	
  protocol	
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Event	
  transport	
  

•  Transport	
  protocol(s)	
  
•  Push	
  /	
  Pull	
  technologies	
  
•  Publish	
  /	
  Subscribe	
  paradigm	
  

•  Brokers	
  
•  Bridging	
  networks	
  
•  Repositories	
  
•  SEAP	
  
•  VOEventNet,	
  VO-­‐GCN,	
  SkyAlert,	
  …	
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VO	
  
Event	
  

VOEvent	
  Architecture	
  

SkyAlert	
  &	
  LSST/CRTS	
  iPhone	
  App	
  

Open	
  Source	
  Broker/clients	
  (Bob	
  Denny)	
  

v2.0	
  (consensus-­‐building)	
  
SimpleTimeSeries	
  

A
ut
on

om
ou

s	
   W
orkflow

s	
  

VO
Ev
en

tS
tr
ea
m
s	
   Sim
ple	
  Event	
  

A
ccess	
  Protocol	
  

TCPV,	
  XM
PP,	
  …

	
  

0.5	
  

Registry	
  Interface	
  

VOTable	
  

STC	
  

Resource	
  IdenRfier	
  

Vocabularies	
  

Units	
  

Utypes	
  

UCDs	
  

SAMP	
  

Resource	
  Metadata	
   SEAP	
  

VOEvent	
  



VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  

• Where	
  

• When	
  

•  How	
  
• Why	
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VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  –	
  empirical	
  measurements	
  

• Where	
  

• When	
  

•  How	
  
• Why	
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VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  –	
  empirical	
  measurements	
  

• Where	
  –	
  targeRng	
  in	
  space	
  

• When	
  –	
  constraints	
  in	
  Rme	
  

•  How	
  
• Why	
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VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  –	
  empirical	
  measurements	
  

• WhereWhen	
  –	
  targeRng	
  in	
  spaceRme	
  

•  How	
  
• Why	
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VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  –	
  empirical	
  measurements	
  

• WhereWhen	
  –	
  targeRng	
  in	
  spaceRme	
  

•  How	
  –	
  instrumental	
  signature	
  

• Why	
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VOEvent	
  

• Who	
  –	
  author’s	
  provenance	
  

• What	
  –	
  empirical	
  measurements	
  

• WhereWhen	
  –	
  targeRng	
  in	
  spaceRme	
  

•  How	
  –	
  instrumental	
  signature	
  

• Why	
  –	
  scienRfic	
  characterizaRon	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
  

Time management quadrant diagram 
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
  

Semantics & ontologies 
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VOEvent	
  is	
  XML	
  
<Why	
  importance=“1.0”	
  expires=“1574-­‐05-­‐11T12:00:00”>	
  

	
  <Inference	
  probability=“1.0”>	
  

	
   	
   	
  <Name>Tycho’s	
  Stella	
  Nova</Name>	
  

	
   	
   	
  <Concept>stars.supernova.Ia</Concept>	
  
	
  </Inference>	
  

	
  <Inference	
  probability=“1.0”	
  relaRon=“associated”>	
  

	
   	
   	
  <Name>3C	
  10</Name>	
  

	
   	
   	
  <Concept>ISM.SNRemnant</Concept>	
  

	
   	
   	
  <DescripRon>Supernova	
  remnant</DescripRon>	
  
	
  </Inference>	
  

</Why>	
  

Engineering for empirical workflows 
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Follow-­‐up	
  with	
  citaRons	
  

<CitaRons>	
  

	
  <EventIVORN	
  cite="retracRon">	
  
	
   	
   	
  ivo://uraniborg.hven#1572-­‐11-­‐11/0001	
  

	
  </EventIVORN>	
  
	
  <DescripRon>Oops!</DescripRon>	
  

</CitaRons>	
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Follow-­‐up	
  with	
  citaRons	
  

•  Use	
  citaRons	
  for:	
  
–  	
  Chaining	
  follow-­‐up	
  observaRons	
  
–  	
  RetracRng	
  events	
  
–  	
  SpliNng	
  streams	
  of	
  events	
  

–  	
  Joining	
  streams	
  of	
  events	
  
•  Use	
  <references>	
  for	
  external	
  content	
  

Sunday,	
  7	
  November	
  2010	
   25	
  Techniques	
  for	
  Time	
  Domain	
  Astronomy	
  -­‐	
  ADASS	
  XX,	
  Boston	
  



VOEvent	
  status	
  

•  Numerous	
  authors	
  of	
  event	
  streams	
  
•  Varied	
  projects	
  following	
  up,	
  diverse	
  purposes	
  

– RoboRc	
  
– ToO	
  

•  A	
  growing,	
  evolving	
  network	
  
•  VOEvent	
  v2.0	
  working	
  drav	
  released	
  
•  SEAP	
  pending	
  v2.0	
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Next	
  speaker	
  

•  SkyAlert	
  &	
  VOEvent	
  –	
  R.	
  Williams	
  

•  The	
  Rme	
  domain	
  and	
  WWT	
  –	
  J.	
  Fay	
  

•  Transient	
  infrastructure	
  for	
  SVOM	
  –	
  J-­‐P	
  Le	
  Fèvre	
  

•  3	
  things	
  your	
  robot	
  should	
  know	
  –	
  R.	
  Seaman	
  

•  Authoring	
  a	
  VOEvent	
  stream	
  –	
  R.	
  Williams	
  

•  Spirited	
  discussion	
  throughout	
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